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NERI Et al. their population. 17 Cancer coalitions are composed of cancer practitioners from local government, academic, non-profit, and volunteer organizations who write and implement activities that address the cancer burden within their population in a formal, publicly available cancer plan. 18 Since 2011, the NCCCP has increased awareness of radon as a cancer risk factor. In 2017, a majority of NCCCP grantees (65%) included radon-related activities in their cancer plans and were educating their populations about existing radon-related policies and resources available to help improve health and reduce lung cancer risk. 19 To inform continuing cancer control efforts and activities in radon, we sought to assess radon-related knowledge, attitudes, and behaviors among homebuyers in different states. Homebuyers were chosen as the sample population because radon is mainly contained within homes and several states have existing policies related to radon during home buying. We surveyed individuals in states with existing radon policies and in those without existing radon policies in an attempt to better understand current knowledge.
| ME THODS
This study was reviewed and approved by the CDC Human Subjects
Review Board (protocol #6491) and the U.S. Office of Management and Budget (OMB #0920-1051). All participating states deferred to the CDC human subjects review board approval.
| Data sources
To ensure a sample size with adequate power to detect significant differences, eligibility was limited to homebuyers in states that had cities with more than 750 single-family home sales in the twelve months prior to recruitment. To assess radon attitudes among a diverse sample of individuals, states with differing radon policies were considered for inclusion. Ten states had existing radon notification policies that required the buyers, sellers, and real estate agents involved in the purchase of single-family homes to receive an informational brochure about radon and sign a separate sheet of paper acknowledging that the property had or had not been tested for radon, and 23 states had existing professional certification policies that required radon mitigation professionals to be licensed by a state agency. 20 After considering eligibility criteria, response rates. 21 Respondents were offered a $15 incentive for their participation.
| Data collection

| Data management and analysis
All data received from surveys returned by mail were manually entered and merged into a single Microsoft Excel© dataset in preparation for analysis. Surveys returned without any information were excluded (n = 1). Data from 20% of surveys returned were doubleentered for data quality purposes, and it was determined that less than 1% data entry had discrepancies requiring correction. While we did not intend to ascertain identifiable information as part of the survey, all survey data were reviewed and de-identified to remove any such information. Basic demographic information and state of residence (study site) of the respondent was retained in the database. Furthermore, all hardcopy surveys were kept locked in a filing cabinet following data entry, and the resulting database and analytic dataset were maintained on a secure server that could only be accessed by the study investigators. whether their understanding about radon-influenced home-buying decisions, and whether the home they purchased was tested for radon). The multiple regression controlled for potential confounding from demographic factors (sex, race, ethnicity, age, and education) based upon significant differences observed between these strata, the exposures, and outcomes of interest. All analyses were completed using SAS 9.3 (Cary, NC), and statistical significance was regarded as a two-sided P-value <.05.
| RE SULTS
The overall response rate was 33% (n = 995) and response rates varied significantly (P < .001) by state: 39% in NC and MN; 33% in IL, and 21% in OH. Among responses received, the percent received from each mailing were 48% (first mailing), 27% (second mailing), and 25% (third mailing). Comparison of respondent demographic information to the U.S. Census bureau indicated that a higher proportion of respondents were white non-Hispanic, had college degrees, and younger than those of a weighted average of homebuyers overall (results not shown). The demographic characteristics of survey respondents are listed in Table 1 . Men made up 52% of the sample, and the predominant race/ethnicity reported was non-Hispanic white (83%). Most of the respondent population reported either having a college degree (64%) or some college education (15% Overall, most survey respondent homebuyers (86%) reported previously hearing of health issues related to radon, and awareness was similar regardless of existing state policies (Table 2) .
Respondents who said they had heard of radon reported real estate agents (69%) and home inspectors (65%) as the most common sources of information. Most reported sources of radon-related health information did not vary significantly by policy type for the majority of sources (P > .05). There were two exceptions to this:
respondents in states with notification policies were more likely to report receiving radon-related health information via television (P = .05, rounded up), and respondents in states with professional certification were more likely to report receiving the radon information from a radon professional (P < .001). A total of 58% of respondents said they had their home tested for radon, and testing was similar regardless of existing state policies. Real estate agents were most often listed as the source of the home-testing recommendation (38%), with home inspectors, and family members/friend/respondents themselves also being commonly listed as recommendation sources (21%). Respondents who discussed radon with a real estate agent were significantly more likely to test for radon (74% vs 42%)
Overall, a majority of respondents had discussed radon with their real estate agent (60%) or signed paperwork related to radon testing (51%) during the home-buying process (Table 3) . Respondents in states with notification policies were significantly more likely to report discussing radon with their real estate agent (64% vs 56%, P = .007), signing radon-related testing paperwork (61% vs 39%, P < .001), or receiving a brochure during the inspection or closing (50% vs 31%, P < .001) compared with those in states without notification policies (Table 3) . Less than half (41%) of respondents said that their understanding of radon-related health issues impacted their home-buying process, and this did not vary in states with and without radon notification policies (42% vs 41%, P = .87). Respondents within professional certification states were significantly less likely (36% vs 46%, P = .002) to report their understanding of radonrelated health issues affected their home-buying process compared with respondents not in professional certification states. Among those reporting that radon affected their decisions during the homebuying process (n = 409), the predominant response was that radon information helped them decide the action needed (n = 237, 58%)
followed by helping to make the decision to buy the home (n = 122, 30%) (results not shown). Among those whose knowledge of radon health effects did not affect their decisions during the home-buying process (n = 580), the predominant response was that they knew about radon but it did not affect whether they bought the house (n = 381, 66%) followed by did not know about radon (n = 45, 8%) (results not shown).
In adjusted models, having previously heard of radon-related health issues (Odds Ratio (OR) = 2.43, 95% Confidence Interval (CI): 1.47-4.01) and responding that understanding of radon-related health issues affected the home-buying process (OR=3.90, 95%
CI: 2.73-5.56) were significantly associated with having the home tested for radon ( Table 4 ). The existence of a state radon-related policy was not a significant determining factor of whether the home was tested for radon. Significantly more respondents had heard of radon-related health issues in states that had a notification policy (OR 2.01, 95% CI: 1.27-3.17), and significantly fewer respondents said their understanding of radon influenced the home-buying process in states with professional certification policies (OR=0.69, 95%
CI: 0.5-0.94; Table 5 ).
| D ISCUSS I ON
This study is the first large multistate comparison of knowledge, attitudes, and behaviors related to radon. The results highlight a number of novel findings; particularly, those related to the predominant sources of radon information being realtors and the degree to which understanding of radon-related health issues impact the radon home testing and the home-buying process. Additionally, we found that regardless of state radon policies, homebuyers who reported hearing of radon-related health issues and homebuyers who reported their understanding impacted the home-buying process were 2 to 4 times more likely to test their home for radon.
Our results related to real estate agents being the predominant source of information are consistent with the literature. In 2016, 88% of homebuyers purchased their home through a real estate agent and 79% of homebuyers report that their real estate agents were a "very useful" source of information. 22 In addition, one previous study found realtors were considered a trustworthy source of information regarding carbon monoxide detectors among homeowners. 23 Together, our study and previously published ones highlight the role of real estate agents in identifying and addressing a For cell counts with less than five expected responses, Fisher's exact test was calculated. Statistical significance was regarded as a two-sided P-value <.05 b Among persons who reported "yes" to having heard about health issues related to radon (n = 860). Percentages do not total to 100% due to respondents ability to report multiple sources of information. c Among persons who reported "yes" that their home was tested for radon (n = 580).
TA B L E 3 Attitudes and behaviors related to radon during the home-buying process a , by state policy type their radon efforts, they may help better communicate home-related health issues to home buyers and sellers, and help to bring about outcomes to decrease lung cancer risk, such as radon mitigation in homes. 24 In this study, homebuyers who talked to their real estate agents about radon were significantly more likely to test for radon; these results were similar for persons in states with and without radon notification policies. NCCCP grantees can establish more formal connections with real estate agents in their state by asking them to serve on the local cancer coalition or specific workgroups devoted to reducing environmental cancer risks. In states with radon certification and/or notification policies, NCCCP grantees can also reach out to real estate agents through targeted educational campaigns describing radon's association with cancer risk, and work with them to ensure existing policies surrounding radon disclosure and notifi- Collaborative community engagement on radon exposure has the potential to increase awareness, testing, mitigation, and policy. The main limitation of this study is that our response rate of 33% was lower than that reported for mail survey response rates (50%). 25 This indicates the results of this study may not be representative of the population and thus the generalizability is limited. Also, while respondents from only four states were included, they were diverse with respect to geography (three coming from two divisions of the Midwest U.S. Census region and one from the South region), and existing policies related to radon that may have impacted respondent knowledge. Self-reported data may also be subject to social desirability or recall bias. Finally, this study did not assess actual new homebuyers to include populations under-represented in this study (eg, non-white, less educated, older homebuyers) and expand to other geographic areas (eg, other states, metropolitan and nonmetropolitan counties) with varying radon policies for homebuyers.
| CON CLUS IONS
More than 150 000 men and women in the United States die from lung cancer each year. Increasing knowledge about radon as a major risk factor for lung cancer, especially among non-smokers, may result in increased radon testing, mitigation, and ultimately reduction in lung cancer deaths. Future NCCCP programmatic efforts in this area, in particular, outreach to real estate agents to assist with radon education, are important in ensuring radon knowledge is increased.
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